Subcellular distribution and characterization of GTP-binding proteins in human neutrophils.
The subcellular distribution of GTP binding proteins in human neutrophils and their functional coupling to the N-formylmethionylleucylphenylalanine (FMLP) receptor was characterized to provide insight into mechanisms of cellular activation. Human neutrophils were nitrogen cavitated and fractionated on discontinuous Percoll gradients. Four subcellular fractions were obtained: cytosol, light membranes enriched for plasma membranes, specific granules and azurophilic granules. ADP-ribosylation catalyzed by pertussis toxin (PT) revealed a major substrate of 40 kDa only in plasma membrane and cytosol, and antiserum specific for Gi alpha confirmed the presence of neutrophil Gi alpha in plasma membrane and cytosol and its absence from specific granules. The cytosolic PT substrate was shown to be mostly in monomeric form by molecular sieve chromatography. The rate of the ribosyltransferase reaction was several-fold lower in cytosol compared to plasma membranes, and the extent of ADP-ribosylation was greatly augmented by supplementation with beta gamma subunits in cytosol. ADP-ribosylation catalyzed by cholera toxin (CT) revealed substrates of 52, 43 and 40 kDa in plasma membrane alone. FMLP receptors in plasma membrane were shown to be coupled to the 40 kDa substrate for CT by ligand-modulation of ADP-ribosylation, while FMLP added to specific granules did not induce ribosylation of this substrate even though FMLP receptors were found in high density in this compartment. Both 24 and 26 kDa [32P]GTP binding proteins were found to codistribute with FMLP receptors in specific granules and plasma membranes. Functional evidence for the coupling of GTP binding proteins to the FMLP receptor in specific granules was obtained by modulating [3H]FMLP binding with GTP gamma S, and by accelerating [35S]GTP gamma S binding with FMLP.